A three-level partial factorial growth experiment was performed using synthetic medium containing combinations of the most abundant compounds present in FPF based on their functional groups, including FPF-aldehyde, FPF-ketone, FPF-acids, and FPF-phenolics. Level 1 contained 0 % (v/v), level 2 contained 0.02 % (v/v), and level 3 contained 0.03 % (v/v); 9-ineractions were tested according to Taguchi Orthogonal "L" Array design metrics (ESI Fig. S2 ). 200 µL of M9 medium-containing 20 mM glucose supplemented with various concentrations of FPF components was added to the wells of a Bioscreen C microplate, P. putida KT2440 cells were added to reach an initial cell density of OD600=0.1, and the plate was incubated at 30°C with medium shaking. The OD420-580 was monitored using a Bioscreen C MBR analyzer (Growth Curves US, Piscataway, NJ) every 30 min to generate growth curves. Growth curves were performed in triplicate and the average growth rate was obtained. The data were further subjected to partial least square regression analysis (PLS) with XLSTAT software to obtain the variable important parameter (VIP) of each component.
Two-dimensional LC-MS/MS analysis of peptide mixtures:
Peptide samples were analyzed by automated 2D LC-MS/MS analysis using a Vanquish UHPLC with autosampler plumbed directly in-line with a Q Exactive Plus mass spectrometer (Thermo Scientific) outfitted with a triphasic back column (RP-SCX-RP; reversed-phase [5 µm Kinetex C18] and strong-cation exchange [5 µm Luna SCX] chromatographic resins; Phenomenex) coupled to an in-house pulled nanospray emitter packed with 30 cm Kinetex C18 resin. For each sample, 6 µg of peptides were autoloaded, desalted, separated and analyzed across three successive salt cuts of ammonium acetate (35, 50, and 500 mM), each followed by 105 min organic gradient. Eluting peptides were measured and sequenced by data-dependent acquisition on the Q Exactive as previously described. 3 Database searching and proteome informatics: MS/MS spectra were searched with MyriMatch v.2.2 against the P. putida KT2440 proteome concatenated with common protein contaminants and reversed entries to estimate falsediscovery rates (FDR). 4 Peptide spectrum matches (PSM) were required to be fully tryptic with any number of missed cleavages; a static modification of 57.0214 Da on cysteine and a dynamic modification of 15.9949 Da on methionine residues. PSMs were filtered using IDPicker v.3.0 with an experiment-wide FDR controlled at < 1% at the peptidelevel. 5 Peptide intensities were assessed by chromatographic area-under-the-curve (label-free quantification option in IDPicker). To remove cases of extreme sequence redundancy, the P. putida proteome was clustered at 90% sequence identity (UCLUST) and peptides intensities summed to their respective protein groups/seeds to estimate overall protein abundance. 6 Protein abundance distributions were then normalized across samples and missing values imputed to simulate the mass spectrometer's limit of detection.
mcl-PHAs quantification and characterization
10-30 mg of cells were added to a glass vial and derivatized by adding ~1 mL of BF3/MeOH containing 200 μL of benzoic acid dissolved in dichloromethane (10 mg/mL) as an internal surrogate to track derivatization. The vials were sealed, shaken, placed in a heating block at 80°C overnight, and allowed to cool to room temperature. The samples were moved into a 10 mL volumetric flask and the vial residual was rinsed twice with DCM before filling the flask to 10 mL total with additional DCM. The 10 mL solution was transferred to a PTFE capped vial and ~3 mL of water was added to form a bi-phase and wash out residual BF3 to the aqueous layer. The DCM layer (~2 mL) was then transferred into another vial containing a small amount of Na2SO4 and Na2CO3 to dry and neutralize any remaining BF3. The dried and neutralized solutions were syringe filtered (0.2 μm PTFE) into fresh vials for analysis. To track recovery of PHAs during sample derivatization and analysis, triplicate biomass samples of P. putida KT2440 were processed in parallel. Recovery yields during sample workup were calculated based on a cell dry weight PHA content of 24% determined by bulk sample solvent extraction. Hydroxyacid methyl esters were identified and the distribution quantified by gas chromatography mass spectroscopy (GC-MS) using an Agilent 6890N GC equipped with a 5973 MSD (Agilent Technologies). Agilent MSD Productivity Chemstation G1701 software version D.00.00 was used to collect and quantitate analytes. 8-Hydroxyoctanoic acid, 10-hydroxydecanoic acid, 12-hydroxydodecanoic acid, and 14-hydroxytetradecanoic acids were obtained from Sigma Aldrich (98+% purity, Sigma Aldrich, St. Louis, MO, USA), methylated as per the method used for the samples, and used to determine the GC-MS instrument response. Samples were injected at a volume of 1 μL onto a Stabilwax-DA column (30 m × 0.25-mm id, 0.25-μm film) in splitless mode, with helium at 1 mL/min constant flow used as the carrier gas. The GC/MS method consisted of a front inlet temperature of 250°C, and an auxiliary transfer line temperature of 260°C. The separation used had a starting temperature of 225°C and this was held for 2 min, then ramped at 15°C/min to a temperature of 250°C and held for 5.7 minutes for a total run time of 27 min. Sample total ion counts were collected on the mass spectrometer at scan range from 30 to 450 m/z. Calibration curves where made by diluting the derivatized standards between a concentration of 5-175 µg/L. A minimum of six calibration levels was used resulting in an r 2 coefficient of 0.995 or better for each analyte and a check calibration standard (CCS)was analyzed every ten samples to insure the integrity of the initial calibration. An internal standard of 1,2-diphenylbenzene (99.9+% purity, AccuStandard, New Haven, CT) was added to all standards and samples at a concentration of 40 ug/L to adjust for any detector response shift.
High performance liquid chromatography (HPLC) analysis
Concentrations of acetate, glycolaldehyde, furfural, HMF, and glycolate were measured using high performance liquid chromatography (HPLC) by injecting 6 µL of 0.2-µm filter-sterilized culture supernatant onto an Agilent1100 series system (Agilent USA, Santa Clara, CA) equipped with a Phenomenex Rezex RFQ-Fast Fruit H+ column (Phenomenex, Torrance, CA) and cation H+ guard cartridge (Bio-Rad Laboratories, Hercules, CA) at 85°C. A mobile phase of 0.1 N sulfuric acid was used at a flow rate of 1.0 mL/min. Refractive index and diode array detectors were used for compound detection. Compounds were identified by relating the retention times and spectral profiles with standard HPLC grade pure compounds (Sigma Aldrich, St. Louis, MO, USA) and the concentration of each compound was calculated based on a calibration curves generated using pure compounds.
Total carbon analysis
The total carbon of the samples was determined using a LECO TruSpec CHN module (LECO Corporation, Saint Joseph, MI). The sample (nominal weight of 0.1g, encapsulated in a tin foil capsule with Al2O3) was placed in the sample loading head, sealed, and purged of any atmospheric gases. The sample was dropped into a furnace dosed with pure O2 gas (99.995 %) at 950 °C for combustion. The combustion products passed through the afterburner furnace (850 °C), where they succumbed to further oxidation and particulate removal. The resulting gaseous products were sent through anhydrone to remove moisture, and on to a CO2 infrared detector to determine carbon content.
Western blot (WB) analysis of GFP protein
For the WB analysis, 25 mL of M9 medium supplemented with 20 mM glucose with or without 3 mM GA or 0.1 % (v/v) FPF in a 125 mL baffled flask was inoculated to an OD600=0.1 with GPF-expressing strains using log phase precultures made in 20 mM glucose containing M9 medium. Cultures were incubated shaking at 225 rpm, 30 °C, and cells were harvested after 3 h. Soluble fractions of proteins were extracted by using a B-PER solution (Thermo Fisher Scientific Inc, Waltham, MA, USA) according to manufacturer's instructions. Immuno-detection of GFP was accomplished using the SNAP i.d.® 2.0 Protein Detection System (Millipore Corp, USA). SDS-PAGE gels were transferred via standard wet tank transfer to the PVDF membranes. Membranes were blocked using SuperBlockPBS (Thermo Fisher Scientific Inc., Rockford, IL, USA) for 10 min at room temperature and then washed four times for 2 min each in PBS-T buffer (10 mM Na3PO4, 0.15M NaCl, 0.05% (v/v) Tween-20, pH 7.5). GFP Tag Monoclonal Antibody (11E5) IgG antibody (Thermo Fisher Scientific Inc., Rockford, IL, USA) was diluted 1:5,000 in blocking buffer, and the blots were incubated for 10 min at room temperature and washed three times with wash buffer. Goat anti-Mouse IgG, IgM (H+L) Cross-Adsorbed Secondary Antibody, AP (Thermo Fisher Scientific Inc., Rockford, IL, USA) was diluted 1:1000 in blocking buffer, added to the PVDF membranes and incubated 10 min. Membranes were washed three times with wash buffer and the alkaline phosphatase localization was visualized using BCIP/NBT (Life Technologies Corp, Carlsbad, CA, USA). The detected GFP protein bands were quantified by using Image J software. Figure S1 . EC50 values of the different TC waste water streams on P. putida KT2440. The EC50 value is defined as concentration of TC wastewater (v/v%) in M9 medium containing 20 mM glucose, which is inhibited P. putida growth rate by 50%. TC: thermochemical: FP: fast pyrolysis, FPF: fast pyrolysis with fractionation, CFP: catalytic fast pyrolysis. This plasmid is unable to replicate in P. putida and contains kanamycin antibiotic resistance gene to select for integration of the plasmid into the genome and sacB to counter select for recombination of the plasmid out of the genome. The sequence of this plasmid has been deposited at Genbank, accession number MH166772. EM42 P. putida KT2440 ∆prophage1-4 ∆flagellum ∆endA-1 ∆endA-2 ∆Tn7 ∆hsdRMS ∆Tn4652
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Genome reduced strain derived from P. putida KT2440 obtained from Victor de Lorenzo's laboratory (Centro Nacional de Biotecnología (CNB-CSIC), Madrid, Spain) 14 LJ001 KT2440 + pBTL-2 KT2440 containing the empty control plasmid (pBTL-2) LJ002 KT2440 + pBTL-2-clpB KT2440 containing plasmid pLJ001 for overexpression of groES LJ003 KT2440 + pBTL-2-groES KT2440 containing plasmid pLJ002 of overexpression of groES LJ004 KT2440 + pBTL-2-groEL KT2440 containing plasmid pLJ003 of overexpression of groEL LJ005 KT2440 + pBTL-2-groES-groEL KT2440 containing plasmid pLJ004 of overexpression of groES and groEL LJ006 KT2440 + pBTL-2-clpB-groES-groEL KT2440 containing plasmid pLJ005 of overexpression of groES , groEL, and clpB LJ007 KT2440 + pBTL-2-dnaJ KT2440 containing plasmid pLJ006 of overexpression of dnaJ LJ008 KT2440 + pBTL-2-dnaK KT2440 containing plasmid pLJ007 of overexpression of dnaK LJ009 KT2440 + pBTL-2-grpE KT2440 containing plasmid pLJ008 of overexpression of grpE LJ010 KT2440 + pBTL-2-dnaJ-dnaK-grpE KT2440 containing plasmid pLJ009 of overexpression of dnaJ, dnaK, and grpE LJ011 KT2440 + pBTL-2-dnaJ-dnaK-grpE-clpB KT2440 containing plasmid pLJ010 of overexpression of dnaJ, dnaK, grpE, and clpB LJ012 KT2440 + pBTL-2-dnaJ-dnaK-grpEgroES-groEL KT2440 containing plasmid pLJ011 of overexpression of dnaJ, dnaK, grpE, groES, and groEL LJ013 KT2440 + pBTL-2-dnaJ-dnaK-grpE-clpBgroES-groEL KT2440 containing plasmid pLJ012 of overexpression of dnaJ, dnaK, grpE, clpB, groES, and groEL LJ014 KT2440 PP_1584::Ptac::clpB-groES-groEL KT2440 with the clpB-groES-groEL chaperone expression cassette integrated within the intergenic region between PP_1584 and PP_1585 LJ015 EM42 PP_1584::Ptac::clpB-groES-groEL EM42 with the clpB-groES-groEL chaperone expression cassette integrated within the intergenic region between PP_1584 and PP_1585 Integration of genes into P. putida genome From pK18mobsacB (GenBank: FJ437239.1), the pMB1 origin of replication was amplified with with oCJ382/oCJ402 (595 bp), the nptII kanamycin resistance gene was amplified with oCJ384/oCJ385 (795 bp), and the sacB levan sucrose gene was amplified with oCJ386/oCJ387 (1,422 bp), and these products were assembled with a double-stranded DNA fragment synthesized by IDT containing the pK multiple cloning site and M13 F and M13 R primer binding sites. pLJ001
Overexpressing clpB A DNA fragment containing the clpB gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ001 (Fwd) and oLJ018 (Rev). This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ002
Overexpressing groES A DNA fragment containing the groES gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ020 (Fwd) and oLJ021 (Rev). This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ003
Overexpressing groEL A DNA fragment containing the groEL gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ022 (Fwd) and oLJ006 (Rev). This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ004
Overexpressing groES and groEL A DNA fragment containing the groES and groEL genes, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ020 (Fwd) and oLJ006 (Rev). This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ005
Overexpressing clpB, groES and groEL DNA fragments containing the clpB and groES-groEL genes, both with and 30 base pairs upstream and 20 base pairs downstream, were amplified from P. putida KT2440 genomic DNA with primers oLJ001 (Fwd) and oLJ002 (Rev), and oLJ003 (Fwd) and oLJ006, respectively. These products were assembled into pBLT-2 digested with XbaI and EcoRV. pLJ006
Overexpressing dnaJ A DNA fragment containing the dnaJ gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ067 (Fwd) and oLJ068. This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ007
Overexpressing dnaK A DNA fragment containing the dnaK gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ050 (Fwd) and oLJ051. This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ008
Overexpressing grpE A DNA fragment containing the grpE gene and 30 base pairs upstream and 20 base pairs downstream were amplified from P. putida KT2440 genomic DNA with primers oLJ065 (Fwd) and oLJ066. This product was assembled into pBLT-2 digested with XbaI and EcoRV. pLJ009
Overexpressing dnaJ, dnaK, and grpE DNA fragments containing the dnaJ, dnaK, and grpE genes, all with and 30 base pairs upstream and 20 base pairs downstream, were amplified from P. putida KT2440 genomic DNA with primers oLJ067 (Fwd) and oLJ069 (Rev), oLJ070 (Fwd) and oLJ071 (Rev), and oLJ072 (Fwd) and oLJ066 (Rev), respectively. These products were assembled into pBLT-2 digested with XbaI and EcoRV. pLJ010
Overexpressing dnaJ, dnaK, grepE and clpB A DNA fragment containing the clpB gene, including 30 base pairs upstream and 20 base pairs downstream, was amplified from P. putida KT2440 genomic DNA with primers oLJ074 (Fwd) and oLJ018 (Rev) and a fragment containing the dnaJ, dnaK, and grpE genes was amplified with primers oLJ067 (Fwd) and oLJ073 (Rev) using pLJ009 as a template. These products were assembled into pBLT-2 digested with XbaI and EcoRV. pLJ011
Overexpressing dnaJ, dnaK, grepE, groES and groEL A DNA fragment containing the dnaJ, dnaK, and grpE genes was amplified using pLJ009 as a template with primers oLJ067 (Fwd) and oLJ075 (Rev) and a DNA fragment containing the groES and groEL genes, including 30 base pairs upstream and 20 base pairs downstream, was amplified with primers oLJ076 (Fwd) and oLJ006 (Rev) from P. putida KT2440 genomic DNA. These products were assembled into pBLT-2 digested with XbaI and EcoRV. pLJ012
Overexpressing dnaJ, dnaK, grepE, clpB, groES, and groEL A DNA fragment containing the dnaJ, dnaK, and grpE genes was amplified using pLJ009 as a template with primers oLJ067 (Fwd) and oLJ073 (Rev) and a fragment contain the clpB, groES, and groEL genes was amplified with primers oLJ074 (Fwd) and oLJ006 (Rev) using pLJ005 as a template. These products were assembled into pBLT-2 digested with XbaI and EcoRV.
pLJ013
To integrate the tac promoter upstream of clpB-groES-groEL and used as a template in construction of pCJ014
A DNA fragment containing the clpB, groES, and groEL genes was amplified using pLJ005 as a template with primers oLJ059 (Fwd) and oLJ060 (Rev), and assembled These products were assembled into pMFL160 digested with XbaI and SpeI.
17 pLJ014
Genome integration of overexpressing cassette of clpB, groES and groEL
The TSoxR-Ptac::clpB-groES-groEL-TtonB gene cassette was amplified with primers oLJ144 (Fwd) and oLJ145 (Rev) using pLJ013 as a temple. The 5' homology region was amplified from P. putida KT2440 genomic DNA with primers oLJ146 (Fwd), and oLJ147 (Rev), and 3' homology region was amplified with oLJ148 (Fwd) and oLJ149 (Rev). These products were assembled into pK18sB digested with SmaI and SalI.
